ABSTRACT
INTRODUCTION
Cubitus varus deformity is the most common late complication of supracondylar fractures, [1] [2] [3] [4] [5] [6] [7] for which there are various treatment modalities. [8] [9] [10] [11] [12] [13] Some of these may result in a 'lazy S' deformity in the lateral condylar region together with partial stiffness of the elbow, owing to surgical trauma to the peri-articular soft tissue and postoperative immobilisation. 4, 6, 12, 14 We compared treatment outcomes after closing wedge osteotomy and plate fixation for cubitus varus deformity with or without medialisation of the distal fragment.
MATERIALS AND METHODS
Records of 21 men and 16 women aged 20 to 34 years who underwent closing wedge osteotomy for cubitus varus deformity with (n=21, group 2, after August 1985) or without (n=16, group 1, before July 1985) medialisation of the distal osteotomy fragment were reviewed (Fig. 1) . They had sustained supracondylar fractures of the elbow at age 5 to 9 years and had been treated conservatively. Their complaint was cosmetic, rather than functional; all patients had a full range of elbow motion.
The mean initial carrying angle was 7.9º±2.3º on the normal side and -15º (range, -13º to -17º) on the affected side. None of our patients had medial rotation of the forearm exceeding 10º.
Surgical procedure and rehabilitation regimen
Osteotomy was performed at the diaphysiometaphyseal junction just above the fossa olecrani. Wedge bone base widths were 2.5 to 3.2 cm. In group 2, the distal osteotomy fragment was medialised until the lateral cortices of proximal and distal fragments were apposed, so as to minimise the risk of 'lazy S' deformity. The degree of medialisation ranged from 1.4 to 2.0 cm .
Correction of the medial rotation was not attempted. In both groups, osteotomy sites were fixed with a contoured plate and screws, and a hemovac was inserted for drainage.
After wound closure the elbow was immediately immobilised in 100º of flexion for 24 hours, and then in full extension for another 24 hours. This method was used alternately for a week for early restoration of full range of motion. Thereafter the elbow was immobilised for 3 weeks by a cast. After removal of the cast, unprotected active exercise was started.
Outcome assessment
The pre-and post-operative final carrying angle and the range of motion of both elbows were measured. 1 Also, the lateral condylar prominence or the 'lazy S' deformity was observed. 4, 12 The final results (excellent, good, fair, and poor) were assessed by criteria described by Laupattarakasem et al. 4 ( Table 1) .
RESULTS
All patients regained the normal carrying angle (mean, 11.5º, Table 2 ) and range of motion of the elbow; none had loss of fixation or limitation in range of motion exceeding 10º. Outcomes were excellent in 23 patients and good in 9. A small bony prominence over the lateral condylar region ('lazy S' deformity) was noted in group-1 ( Fig. 2) but not group-2 patients (Fig. 3) . Two patients developed adventitious bursitis over the lower tip of the plate. One patient in group 2 developed a partial ulnar nerve palsy. This was probably due to nerve trauma from the drill tip or during screw hole tapping, rather than traction during medialisation of the distal fragment. No vascular or of the distal humerus achieves great success correcting both varus and rotation deformities, and for reduction of the lateral condylar prominence. 4 The modified supracondyar step-cut osteotomy is also able to minimise the 'lazy S' deformity.
14 Nonetheless, these techniques require wider exposure and accurate preoperative assessment and a bone cut in 3 dimensions. They are appropriate for the adult patients but not for children, because in the latter, the 'lazy S' deformity is readily restored to normal by remodelling. 2 If there is medial rotatory deformity in addition to varus, external rotation of the distal fragment around 5º to 10º after closure of the osteotomy gap can solve the problem. In our series of patients, correction of rotatory deformity was not attempted because it was negligible.
Based on our personal experience after arthrolysis and knee replacement surgery, 15 a daily alternate flexion-extension splinting was applied for a week for early restoration of full range of motion. This contributed greatly to restoring the elbow's range of motion almost to preoperative levels. 6 The subsequent 3 weeks of elbow immobilisation did not affect the restoration of elbow motion and guaranteed solid union.
The limitation of this study for the purpose of assessing restoration of the range of elbow motion was the lack of controls with early free unprotected motion or with 4 weeks of cast immobilisation. infective complications were encountered.
DISCUSSION
Cubitus varus deformity is a common residual after conservative (or neglected) treatment for supracondylar fractures of the humerus in childhood. [1] [2] [3] [4] [5] [6] [7] It is tridimensional and caused by a medial list and/or rotation, and some extension of the distal fracture fragment. 4, 6, 10, 12, 13 Its treatment outcomes are better in children than in adults, because of superior growth correction in youth and hence a better range of motion can be achieved. 2 To avoid the cosmetically unacceptable 'lazy S' deformity of the elbow, various surgical techniques have been introduced. [8] [9] [10] [11] [12] [13] The pentalateral osteotomy
